c-Jun N-terminal kinase mediates microtubule-depolymerizing agent-induced microtubule depolymerization and G2/M arrest in MCF-7 breast cancer cells.
Microtubule-binding agents (MBAs) form one of the most important anticancer-drug families, but their molecular mechanisms are poorly understood. MBAs such as paclitaxel (PTX) stabilize microtubules, whereas XRP44X (a novel pyrazole) and combretastatins A4 (CA4) destabilize microtubules. These two different types of MBAs have potent antitumor activity. Comparisons of their effects on signal transduction and cellular responses will help uncover the molecular mechanism by which MBAs affect tumor cells. We used MCF-7 cells to compare the effects of the three MBAs on the cytoskeleton, cell cycle distribution, and activation of the three major mitogen-activated protein kinase (MAPK) signaling cascades [extracellular signal-related kinases, c-Jun N-terminal kinase (JNK), and p38 MAPK] using pharmacological inhibitors. The G2/M phase arrest was induced following polymerization of microtubules by PTX and depolymerization by XRP44X and CA4. The three major MAPKs were rapidly activated by XRP44X, and extracellular signal-related kinases and p38 by PTX, whereas JNK did not quickly respond to PTX. Pharmacological inhibitors indicated that activation of JNK is principally required for XRP44X- and CA4-induced microtubule depolymerization and G2/M phase arrest. Our results suggest that early phosphorylation of JNK is a specific mechanism involved in microtubule depolymerization by certain MBAs.